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Question 1  (20 marks) 
Batch Distillation (Recommended time: 35 minutes) 
A mixture of 40 mol% isopropanol in water is distilled at 1 atm by differential distillation until 
70 mol% of the charge has been vaporised. Vapour-liquid data in mole-fraction isopropanol at 
1 atm are presented in Figure 1. What is: 
a) The composition of the liquid residue in the still-pot? (13 marks); 
b) The composition of the collected distillate (7 marks). 
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Question 2  (20 marks) 
Transient Diffusion (Recommended time: 35 minutes) 
An aqueous solution of a drug with a moderate molecular weight is enclosed in a polymer-
coated capsule and implanted in the body for controlled release of the drug. The drug reservoir 
is 1.5 cm in diameter and 2.4 mm thick (the capsule can be treated as a flat slab); the polymer 
coating is 200 µm thick. The diffusion coefficients for the drug at 37 0C are 4.2·10-6 cm2/s in the 
solution and 6·10-7 cm2/s in the polymer phase. The equilibrium drug concentration in the 
polymer phase is 1.9 times the concentration in solution. The tissues absorb the drug rapidly, 
so the surface concentration cs is zero. The polymer coating dissolves in about 10 days. 
Estimate the times for 50 percent and 90 percent release of the drug. 
Hint: You may find Figure 2 helpful. 
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QUESTION 3  (20 marks) 
Solid-Liquid Extraction (Recommended time: 35 minutes) 
100 metric tonnes per hour of a feed containing 20 wt% Na2CO3 and the balance insoluble 
solids is to be leached and washed with water in a continuous, countercurrent system. Assume 
leaching will be completed in one ideal stage. It is desired to obtain a final extract containing 
15 wt% solute, with a 98% recovery of solute. The underflow from each stage will contain 0.5 
























THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM 
ANY EXAMINATION VENUE IN ANY CIRCUMSTANCE 
 
Semester 2, 2015 FINAL EXAMINATION 
 ENG441 – Separation Processes 
Page 6 of 7 
Question 4  (20 marks) 
Crystallisation by Cooling (Recommended time: 35 minutes) 
5000 kg/hr of a saturated aqueous solution of (NH4)2SO4 at 80 
0C is cooled to 30 0C. The 
solubility of the salt is 95.3 g per 100 g of water at 80 0C and is 78 g per 100 g of water at 30 0C. 
a) At equilibrium, what is the amount of crystals formed in kg/hr? (10 marks) 
b) If during the cooling process, 50% of the water is evaporated, what amount of crystals 
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Question 5  (20 marks) 
Drying Periods (Recommended time: 35 minutes) 
Raw cotton having an initial total moisture content of 95% (dry basis) and a dry density of 43.7 
lb/ft3 is to be dried batchwise to a final moisture content of 10% (dry basis) in a cross-
circulation tray dryer. The trays, which are insulated on the bottom, are each 3 cm high, with 
an area of 1.5 m2, and are completely filled. The heating medium, which is air at 160 0F and 1 
atm with a relative humidity of 30%, flows across the top surface of the tray at a mass velocity 
of 500 lb/(h ft2). Equilibrium-moisture content isotherms for the cotton are given in Figure 3. 
Experiments have shown that under the given conditions, critical moisture content will be 0.4 
lb water per 1 lb bone-dry cotton, and the falling-rate drying period will be like that of Figure 4, 
based on free-moisture content. Determine: 
a) Amount of raw cotton in pounds (wet basis) that can be dried in one batch if the dryer 
contains 16 trays (10 marks); 
b) Drying time for the constant-rate period (10 marks). 
 
Figure 3: Effect of temperature on the equilibrium-moisture content of raw cotton at 1 atm 
 
Figure 4: Drying-rate curve 
